Pharmacologic or genetic ablation of maleylacetoacetate isomerase increases levels of toxic tyrosine catabolites in rodents.
Dichloroacetate (DCA) is both an environmental contaminant and an investigational drug for diseases involving perturbed mitochondrial energetics. DCA is biotransformed to glyoxylate by maleylacetoacetate isomerase (MAAI). Previous studies have shown that DCA decreases MAAI activity in rat liver in a time- and dose-dependent manner and may target the protein for degradation in vivo. We now report that the MAAI protein is depleted in a time- and dose-dependent manner in the livers of Sprague-Dawley rats exposed to DCA. This decrease in protein expression is not mirrored by a decrease in the steady-state levels of MAAI mRNA, indicating that the depletion is exclusively a post-transcriptional event. We also investigated the pharmacokinetics of DCA in the recently developed MAAI knockout (MAAI-KO) mouse. MAAI-KO mice maintain high plasma and urine drug concentrations and do not biotransform DCA to monochloroacetate to a significant extent. Therefore, no alternative pathways for DCA clearance appear to exist in mice other than by MAAI-mediated biotransformation. DCA-nai;ve MAAI-KO mice accumulate very high levels of the tyrosine catabolites maleylacetone and succinylacetone, and DCA exposure did not significantly increase the levels of these compounds. MAAI-KO mice also have high levels of fumarylacetone and normal levels of fumarate. These results demonstrate that pharmacologic or genetic ablation of MAAI cause potentially toxic concentrations of tyrosine intermediates to accumulate in mice and perhaps in other species.